Dopachrome tautomerase (Dct) regulates neural progenitor cell proliferation.
DOPAchrome tautomerase (Dct) functions downstream of tyrosinase in the biosynthetic pathway of eumelanin by catalyzing the conversion of dopachrome to 5,5-dihydroxyindole-2-carboxylic acid (DHICA) in pigment cells. Dct transcription is regulated directly or synergistically by Pax3, Sox10 and microphthalmia transcription factor (MITF). Using Dct-lacZ transgenic mice, we measured the spatial and temporal pattern of Dct expression in vivo during neocortical neurogenesis in the brain. Dct was expressed in all layers of the dorsal telencephalon in E10.5. At E15.5 and E17.5 when cortical neurogenesis occurs, expression of Dct was primarily localized to the ventricular zone (VZ) where neuronal stem cells reside. Blocking endogenous Dct by RNAi decreased proliferation of embryonic cortical neural progenitor cells (by 48%, P < 0.05), as determined by BrdU incorporation. In adult brain, Dct/Dct expression decreased in the subventricular zone (SVZ), dentate gyrus and olfactory bulb (OB). However, strong expression of Dct was observed in rostral migratory stream (RMS) and septum. Overexpression of Dct in SVZ cells derived from the adult mice significantly increased the number of cells by 260%, whereas silencing Dct by RNAi decreased cell numbers by 25.8% at 48 h post-nucleofection (P < 0.05). The results of RT-PCR analysis revealed that Dct in the brain lacks exon 7 and is identical to the form of Dct found in neural-crest-derived melanocytes. Our data indicate that Dct, previously known as a melanoblast marker, regulates neural progenitor cell proliferation.